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(54) APPARATUS AND METHOD FOR MEASUREMENT OF DISPERSEON 
(57)Abstract: 

PROBLEM TO BE SOLVED: To measure the dispersion 
value of a transmission line between an optical 
transmitter and an optical receiver. 
SOLUTION: A wavelength modulator 1 2 modulates a 
wavelength at a prescribed cycle and in a prescribed 
wavelength modulation amount. Its output light is data- 
modulated according to an input signal in a light 
modulator 11 so as to be output as signal light The 
signal light is converted into an electric signal by a 
photoelectric conversion part 21. The electric signal is 
converted into a clock signal and a reproduced and 
discriminated output signal by a clock extraction circuit 
22. A reference-timing-signal generation circuit 23 
generates a reference timing signal which which is 
synchronized with the clock signal outside the measuring 
time and which holds a phase immediately before a 
measurement within the measuring time. A phase 
detector 24 outputs an always constant phase 
difference outside the measuring time, and it outputs a 
phase difference which is changed according to the modulation of the wavelength modulator 12 
within the measuring time. The output of the phase detector 24 is input to a dispersion detector 
25, and a dispersion value in a transmission line is output by using the change amount of the 
phase difference in the phase detector 24. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the distributed measuring device which consists of an optical transmitter and an 
optical receiver and measures the wavelength dispersion in a transmission line. Said optical 
transmitter It connects with the end of said transmission line, and has the wavelength 
modulation circuit which adds a modulation to wavelength with a predetermined period to the 
signal light modulated according to the input signal. Said optical receiver The clock extract 
circuit which extracts a clock signal based on the signal light which is connected to the other 
end of said transmission line, and receives. The criteria timing signal generating circuit which 
generates a criteria timing signal from this clock signal, The phase detector which detects the 
phase contrast of this clock signal and this criteria timing signal. It has the distributed detector 
which detects distribution of said transmission line based on the output of this phase detector. 
Furthermore, said criteria timing signal generating circuit has a voltage controlled oscillator, a 
phase comparator, and a holding circuit. The output of this voltage controlled oscillator 
dichotomizes and one of these is connected to one input of said phase comparator. Another side 
serves as an output of said criteria timing signal generating circuit, and the output of said clock 
extract circuit is connected to the input of another side of said phase comparator. It is the 
distributed measuring device characterized by connecting the output of this phase comparator to 
the input of said holding circuit, for this holding circuit taking out the output of this phase 
comparator in measuring time outside, and the inside of the measuring time outputting a certain 
fixed value. 

[Claim 2] It is the distributed measuring device which consists of an optical transmitter and an 
optical receiver and measures the wavelength dispersion in a transmission line. Said optical 
transmitter It connects with the end of said transmission line, and has the wavelength 
modulation circuit which adds a modulation to wavelength with a predetermined period to the 
signal light modulated according to the input signal. Moreover, said receiver The clock extract 
circuit which extracts a clock signal based on the signal light which is connected to the other 
end of said transmission line, and receives, The criteria timing signal generating circuit which 
generates a criteria timing signal from this clock signal. The phase detector which detects the 
phase contrast of this clock signal and this criteria timing signal, It has the distributed detector 
which detects distribution of said transmission line based on the output of this phase detector. 
Furthermore, said criteria timing signal generating circuit includes a voltage controlled oscillator 
and a holding circuit. The output of this voltage controlled oscillator dichotomizes and one of 
these is connected to one input of said phase detector. Another side serves as an output of said 
criteria timing signal generating circuit, and the output of said clock extract circuit is connected 
to the input of another side of said phase comparator. It is the distributed measuring device 
characterized by connecting the output of this phase comparator to the input of said holding 
circuit, for this holding circuit taking out the output of this phase comparator in measuring time 
outside, and the inside of the measuring time outputting a certain fixed value. 
[Claim 3] It is the distributed measuring device which consists of an optical transmitter and an 
optical receiver and measures the distribution in a transmission line. Said optical transmitter The 
light modulation circuit which is connected to the end of said transmission line, becomes 
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irregular according to an input signal and outputs the 1 st wavelength as a signal light. The 
wavelength modulation circuit which is connected to this light modulation circuit and adds a 
modulation to wavelength with a predetermined period to this signal light. It has the criteria 
timing signal sending circuit which sends out the criteria timing signal which is a periodic signal 
which has the frequency of 1 for an integral multiple or an integer to the clock rate of these data 
using the 2nd wavelength. The optical receiving circuit which said optical receiver is connected 
to the other end of said transmission line, and receives said 1 st wavelength, The clock extract 
circuit which extracts said clock signal, and the criteria timing signal regenerative circuit which 
receives said criteria timing signal and performs the playback, The distributed measuring device 
characterized by having the phase detector which detects the phase contrast of said clock 
signal and this criteria timing signal, and the distributed detector which detects distribution of 
said transmission line based on the output of this phase detector. 

[Claim 4] The procedure which sends out the signal light which is the distributed measuring 
method which measures the distribution in the transmission line installed between the optical 
transmitter and the optical receiver, and was modulated according to the input signal in said 
optical transmitter. The procedure of changing the delay produced in distribution of this 
transmission line by adding a modulation with a predetermined period to this signal light this 
period, The procedure of extracting the clock signal over said signal light in said optical receiver, 
The procedure which generates the criteria timing signal which is a periodic signal which has the 
frequency of 1 for N times or N (N is one or more integers) to this clock signal. The distributed 
measuring method characterized by having the procedure of detecting the phase contrast of the 
signal of the frequency (M is one or more integers) of 1/M times or M of said clock signal, and 
said criteria timing signal, and measuring the distribution in said transmission line. 
[Claim 5] Said criteria timing signal is a distributed measuring method according to claim 4 which 
is generated using said clock signal, is carrying out phase simulation to this clock signal in 
addition to the measuring time, and is characterized by holding the phase in front of 
measurement initiation during measurement. 

[Claim 6] Said optical transmitter to said signal light is a distributed measuring method according 
to claim 4 or 5 with which it is transmitted to said optical receiver with the wavelength from 
which said criteria timing signal differs, and said criteria timing signal is characterized by being 
received and reproduced in this optical receiver. 

[Claim 7] The distributed measuring method according to claim 4 to 6 characterized by 
distribution used as said measuring object being the wavelength dispersion in an optical-fiber^ 
transmission way. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the in-service distribution 
measurement which measures wavelength dispersion to that an optic fiber communication 
system performs data transmission and coincidence about measurement of wavelength 
dispersion. 
[0002] 

[Description of the Prior Art] In an optic fiber communication system, the waveform distortion 
produced by the wavelength dispersion (it is described as "distribution" below) of the optical 
fiber which is a transmission line becomes the factor which restricts transmission speed and 
distance. Therefore, distribution of a transmission line is measured with a sufficient precision, 
and the technique adjusted so that distribution may be made into zero is needed. Furthermore, in 
an optic fiber communication system, although the both ends of a transmission line are located 
in a remote location, in order for distribution of an optical fiber to change according to 
temperature or external pressure, measurement and adjustment of distribution need to be 
performed into systems operation in a far edge. 

[0003] The approach using the monitor light of the wavelength of a transmission signal and 
different wavelength is proposed using the PM-AM transformation method which fills these 
demands and which is one of the far-end measuring methods as a Prior art for the distributed 
detection in systems operation. Here, these techniques are explained using Kuwahara's and 
others paper (an "examination of adaptation distribution identification method by the distributed 
fluctuation detection using PM-AM conversion effectiveness" 1998 Institute of Electronics, 
Information and Communication Engineers communication link society convention, p.417). 
[0004] The structure-ol^a-system Fig. by this technique is shown in drawing 9 . In drawing 9 , by 
the transmitting end, it multiplexs by the multiplex circuit 105 and the signal light from the 
optical transmitter 100 which impressed the high-speed-data signal, and the monitor light which 
carried out the phase modulation of the semiconductor laser 101 which is the light source of the 
wavelength of this signal light and different wavelength with the phase modulator 1 03 by the 
sinusoidal signal 102 are sent out Two above-mentioned light which spread the transmission line 
104 is separated spectrally in a receiving end by the optical coupler 112 signal light and whose 
monitor light are separation circuits, incidence of the signal light is carried out to the optical 
receiver 106, and a data signal is reproduced, the photodetector 108 after monitor light spreads 
the distributed compensator 1 07 on the other hand — square — it is detected, asks for the 
average level of a detecting signal, and the reinforcement of the frequency component of the 
sinusoidal signal 102, respectively, and asks for distribution from the ratio of these two values. 
[0005] In this system, adjustment is performed so that distribution may serve as zero on the 
wavelength of signal light before employment. Since distribution is not zero in monitor light wave 
length by the wavelength dependency of distribution at this time, the amount of compensation of 
the distributed compensator 107 is adjusted so that distribution may be made into zero, if 
distribution of a transmission line 104 shifts from zero at the time of employment, since the 
phase modulation of a monitor signal will be changed into intensity modulation by distribution — 
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the square of the photodetector 108 of a receiving end — the frequency component of the 
sinusoidal signal 102 appears in a detection output If a distributed gap is detected, 
semiconductor laser 101 will be supplied through a control line 109, and control of the 
wavelength of monitor light will be started by this. TransmissionHine distribution serves as zero 
in the place where the sinusoidal signal frequency component in a detecting signal became zero, 
and wavelength control is suspended here. Let distribution on this wavelength be zero because 
only the amount which shifted monitor wavelength at this time shifts signal light wave length. 
Thus, it detects that distribution shifted from zero. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is a trouble which is indicated below 
with the conventional technique mentioned above. 

[0007] First, since signal light wave length differs from monitor light wave length, the wavelength 
dependency of distribution must arrange these 2 wave in the comparatively narrow wavelength 
range it can consider that is the same. Consequently, in a multi-wavelength multisystem, two or 
more monitor wavelength is needed, and it leads to reduction in a transmission band. 
[0008] Moreover, the wave of signal light may be distorted by the nonlinearity of the phase- 
modulation component and optical fiber which are impressed to monitor light. 
[0009] This invention is to offer the distributed measuring device and distributed measuring 
method which can perform simply wavelength dispersion detection in the far edge in systems 
operation, without being made in view of the trouble which a Prior art which was mentioned 
above has, and pressing a signal light pattern region. 
[0010] 

[Means for Solving the Problem] It is the distributed measuring device which the 1 st distributed 
measuring device of this invention consists of an optical transmitter and an optical receiver, and 
measures the wavelength dispersion in a transmission line. Said optical transmitter It connects 
with the end of said transmission line, and has the wavelength modulation circuit which adds a 
modulation to wavelength with a predetermined period to the signal light modulated according to 
the input signal. Said optical receiver The clock extract circuit which extracts a clock signal 
based on the signal light which is connected to the other end of said transmission line, and 
receives. The criteria timing signal generating circuit which generates a criteria timing signal from 
this clock signal, The phase detector which detects the phase contrast of said clock signal and 
this criteria timing signal. It has the distributed detector which detects distribution of said 
transmission line based on the output of this phase detector. Furthermore, said criteria timing 
signal generating circuit has a voltage controlled oscillator, a phase comparator, and a holding 
circuit. The output of this voltage controlled oscillator dichotomizes and one of these is 
connected to one input of said phase comparator. Another side serves as an output of said 
criteria timing signal generating circuit, and the output of said clock extract circuit is connected 
to the input of another side of said phase comparator. It is characterized by connecting the 
output of this phase comparator to the input of said holding circuit, for this holding circuit taking 
out the output of said phase comparator in measuring time outside, and the inside of the 
measuring time outputting a certain fixed value. 

[0011] It is the distributed measuring device which the 2nd distributed measuring device of this 
invention consists of an optical transmitter and an optical receiver, and measures the 
wavelength dispersion in a transmission line. Said optical transmitter It connects with the end of 
said transmission line, and has the wavelength modulation circuit which adds a modulation to 
wavelength with a predetermined period to the signal light modulated according to the input 
signal. Moreover, said receiver The clock extract circuit which extracts a clock signal based on 
the signal light which is connected to the other end of said transmission line, and receives. The 
criteria timing signal generating circuit which generates a criteria timing signal from this clock 
signal, The phase detector which detects the phase contrast of said clock signal and said criteria 
timing signal, It has the distributed detector which detects distribution of said transmission line 
based on the output of this phase detector. Furthermore, said criteria timing signal generating 
circuit includes a voltage controlled oscillator and a holding circuit. The output of this voltage 
controlled oscillator dichotomizes and one of these is connected to one input of said phase 
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detector. Another side serves as an output of said criteria timing signal generating circuit, and 
the output of said clock extract circuit is connected to the input of another side of said phase 
comparator. It is characterized by connecting the output of this phase comparator to the input 
of said holding circuit, for this holding circuit taking out the output of this phase comparator in 
measuring time outside, and the inside of the measuring time outputting a certain fixed value. 
[0012] It is the distributed measuring device which the 3rd distributed measuring device of this 
invention consists of an optical transmitter and an optical receiver, and measures the 
distribution in a transmission line. Said optical transmitter The light modulation circuit which is 
connected to the end of said transmission line, becomes irregular according to an input signal 
and outputs the 1st wavelength as a signal light. The wavelength modulation circuit which is 
connected to this light modulation circuit and adds a modulation to wavelength with a 
predetermined period to this signal light, It has the criteria timing signal sending circuit which 
sends out the criteria timing signal which is a periodic signal which has the frequency of 1 for an 
integral multiple or an integer to the clock rate of these data using the 2nd wavelength. 
Moreover, the optical receiving circuit which said optical receiver is connected to the other end 
of said transmission line, and receives said 1st wavelength. The clock extract circuit which 
extracts this clock signal, and the criteria timing signal regenerative circuit which receives said 
criteria timing signal and performs the playback, It is characterized by having the phase detector 
which detects the phase contrast of said lock signal and said criteria timing signal, and the 
distributed detector which detects distribution of said transmission line based on the output of 
this phase detector. 

[0013] The procedure which sends out the signal light which the 1st distributed measuring 
method of this invention is a distributed measuring method which measures the distribution in 
the transmission line installed between the optical transmitter and the optical receiver, and was 
modulated according to the input signal in said optical transmitter. The procedure of changing 
the delay produced in distribution of this transmission line by adding a modulation with a 
predetermined period to this signal light this period. The procedure of extracting the clock signal 
over this signal light in said optical receiver, The procedure which generates the criteria timing 
signal which is a periodic signal which has the frequency of 1 for N times or N (N is one or more 
integers) to this clock signal. It has the procedure of detecting the phase contrast of the signal 
of the frequency (M is one or more integers) of 1/M times or M of this clock signal, and said 
criteria timing signal, and is characterized by measuring the distribution in said transmission line. 
[0014] In the 1st distributed measuring method, said criteria timing signal is generated using said 
clock signal, and the 2nd distributed measuring method of this invention is carrying out phase 
simulation to this clock signal in addition to the measuring time, and is characterized by holding 
the phase in front of measurement initiation during measurement. 

[0015] Said criteria timing signal is transmitted to said optical receiver with the wavelength on 
which the 3rd distributed measuring method of this invention differs from this signal light from 
said optical transmitter in the 1st distributed measuring method, and this criteria timing signal is 
characterized by being received and reproduced in this optical receiver. 

[0016] The 4th distributed measuring method of this invention is characterized by said measuring 
object distribution being the wavelength dispersion in an optical^iber-transmission way in the 
1st distributed measuring method. 

[0017] An operation of this invention is explained with reference to a drawing. Drawing 8 is for 
explaining the example applied when the distributed measuring method of this invention 
measures the wavelength dispersion of a transmission line. The wavelength of the signal light 
from an optical transmitter is periodically modulated by amount of wavelength modulations 
deltalambda (nm), as shown in drawing 8 (a). The differential delay X (psec) which will be 
produced in a transmission line by wavelength amplitude deltalambda supposing this signal light 
transmits the inside of a transmission line with wavelength dispersion D (psec/nm) and is 
detected in an optical receiver is X. = It is expressed Dxdeltalambda. 

[0018] Therefore, it is phi when this signal light is received, the phase modulation of the clock 
signal extracted from it is carried out as shown in drawing 8 (b), and the amount phi of phase 
modulations at this time sets the frequency of a clock signal to fO. = X/(1/f0) = XxfO = It 
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becomes Dxdelta lambdaxf 0. On the other hand, it is not based on the modulation in an optical 
transmitter, but is made [ whose criteria timing signal which is a fixed phase is ] always like 
drawing 8 (c). In this example, the frequency of a criteria timing signal is assumed to be the fO 
[ same ] as a clock signal. At this time, the phase contrast of a clock signal and a criteria timing 
signal changes with the phase amplitude phi periodically like drawing 8 (d). 
[0019] Therefore, it is D by detecting this phase contrast phi and using amount of wavelength 
modulations deltalambda in the optical transmitter which is known, and a clock frequency fO. = 
phi/(delta lambdaxf 0) 

It can carry out and the variance D of a transmission line can be calculated. 

[0020] It is possible to calculate the variance of a transmission line like the above on the other 

hand, by detecting the phase contrast of the dividing clock signal of 1 for the integer of a clock 

signal and the dividing criteria timing signal of 1 for an integer of a criteria timing signal, when the 

variance D of a transmission line is large and X is larger than the differential delaysl/fO by it. 

[0021] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0022] With reference to drawing 1 , the distributed measuring device in which the gestalt of 
operation of the 1 st of this invention is shown is explained. In the optical transmitter 1 , the 
wavelength modulator 12 performs a wavelength modulation by the period f1 and amount of 
wavelength modulations deltalambda, in an optical modulator 11, the seal of approval of the 
output light from there is carried out in the data modulation according to an input signal, and it is 
outputted as a signal light. After this signal light transmits a transmission line 3, it is received by 
the optical receiver 2. 

[0023] In the optical receiver 2, signal light is changed into an electrical signal in the photo- 
electric-conversion section 21, and is changed into the output signal by which playback 
discernment was carried out with the clock signal in the clock extract circuit 22. A clock signal is 
inputted into the criteria timing signal generation circuit 23 and a phase detector 24. In this 
criteria timing signal generation circuit 23, it synchronizes with a clock signal besides the 
measuring time, and a criteria timing signal which holds the phase in front of measurement in the 
measuring time is generated. Although fixed phase contrast is always outputted out of the 
measuring time in a phase detector 24, in the measuring time, the phase contrast which changes 
according to the modulation of the wavelength modulator 1 2 is outputted. The output of this 
phase detector 24 is inputted into the distributed detector 25. and the distributed detector 25 
outputs the variance in a transmission line using the variation of the phase contrast in a phase 
detector 24 based on the frequency fO of amount of wavelength modulations deltalambda which 
is known, and a clock signal. 

[0024] Drawing 2 shows one example of the criteria timing signal generation circuit 23 in the 
above-mentioned distributed measuring device. Here, the input of the criteria timing signal 
generation circuit 23, i.e., a clock signal, is inputted into one input terminal of a phase 
comparator 31, and the output is inputted into a holding circuit 32. A control signal is inputted 
into a holding circuit 32, and the output of a holding circuit 32 is inputted into a voltage 
controlled oscillator 34. The output of a voltage controlled oscillator 34 dichotomizes, one side is 
outputted as a criteria timing signal, and another side is connected to the input of another side 
of a phase comparator 31. 

[0025] Actuation of this distributed measuring device is explained in detail using drawing 3 . This 
example explains the case where the above-mentioned wavelength modulation is always 
performed. As shown in drawing 3 (a), to signal light, the wavelength modulation is performed by 
amount of wavelength modulations deltalambda, and as the wavelength dispersion in a 
transmission line shows to a clock signal at drawing 3 (b). thereby, a phase modulation is 
performed in the amount phi of phase modulations as mentioned above. At this time, as shown in 
drawing 3 (c), in the measuring time, a control signal is added to a holding circuit 32. Here, 
although a voltage controlled oscillator 34 carries out phase simulation to a clock signal in order 
that a holding circuit 32 may take out an input signal as it is when a control signal is OFF, as 
shown in drawing 3 (d), when a control signal is ON, a holding circuit 32 holds the output of the 
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phase comparator 31 in front of that, and, thereby, becomes fixed [ the phase of a voltage 
controlled oscillator 34 ]. Thereby, the variance of a transmission line can be measured like the 
above-mentioned explanation by detecting the phase contrast of a clock signal and a criteria 
timing signal in the measuring time. 

[0026] In this example, it was possible by setting it as the amount of wavelength modulations of 

0. 1 nm, its modulation period of 10kHz, and measuring-time Isec in a distributed shift fiber with a 
die length of 400km to have measured **250 psec/nm from 0 as a variance of a transmission 
line as transmission-speed 40 Gb/s of the data which signal light transmits, and a transmission 
line. 

[0027] Next, the gestalt of operation of the 2nd of this invention is explained using drawing 4 . In 
this distributed measuring device, the criteria timing signal generator 23-1 consists of a voltage 
controlled oscillator 34 and a holding circuit 32. The configuration of the photo-electric- 
conversion section 21 in the optical transmitter 1, a transmission line 3, and the optical receiver 
2-1 and the clock extractor 22 is the same as the thing in the gestalt of the 1st operation. The 
output of the clock extract circuit 22 is connected to one input terminal of a phase detector 24, 
and the output of the voltage controlled oscillator 34 in the criteria timing signal generator 23-1 
is connected to the input terminal of another side of a phase detector 24. The output of a phase 
detector 24 dichotomizes, one side is connected to the distributed detector 25, and another side 
is connected to a holding circuit 32. The output of a holding circuit 32 is connected to the input 
of a voltage controlled oscillator 34. The detected variance is outputted from the distributed 
detector 25. Although the gestalt of this operation had the wavelength dispersion detection 
property equivalent to the gestalt of the 1st operation, since the phase comparator 31 in the 
gestalt of the 1st operation was deleted, the miniaturization of much more equipment was 
realized. 

[0028] Next, the gestalt of operation of the 3rd of this invention is explained using drawing 5 . 
The configuration of the photo-electric— conversion section 21 in the optical transmitter 1, a 
transmission line 3, and the optical receiver 2-2 and the clock extractor 22 of this distributed 
measuring device is the same as that of the thing in the gestalt of the 1st operation. On the 
other hand, unlike the gestalt of the 1st operation, the output of the clock extract circuit 22 is 
connected to one input terminal of a phase detector 24 through the 1st frequency divider 41, 
and the output of the criteria timing signal generation circuit 23 is connected to the input 
terminal of another side of a phase detector 24 through the 2nd frequency divider 42. In this 
equipment, it was set as the amount of wavelength modulations of 0.1 nm, its modulation period 
of 10kHz, and measuring— time Isec in the single mode fiber with a die length of 80km as 
transmission-speed 40 Gb/s of the data which signal light transmits, and a transmission line. 
Moreover, when the dividing ratio of the 1st frequency divider 41 and the 2nd frequency divider 
42 was set as 1/16. the measurable distributed range was set to **4000 pec/nm which hits 16 
times also in the gestalt of the 1st operation. 

[0029] Next, the gestalt of operation of the 4th of this invention is explained using drawing 6 . In 
the optical transmitter 1 -1 , the wavelength modulator 1 2 performs a wavelength modulation by 
the period f1 and amount of wavelength modulations deltalambda to the 1st wavelength lambda 

1, in an optical modulator 11, the seal of approval of the output light from there is carried out in 
the data modulation according to an input signal, and it is outputted as a signal light. Moreover, in 
the criteria timing signal sending circuit 53, the criteria timing signal by which phase simulation 
was carried out to the input signal with the frequency equal to the clock frequency of an input 
signal is generated, and it outputs as a criteria timing signal light using wavelength lambda 2. a 
signal — **** — calling — wavelength multiplexing of the criteria timing signal light is carried 
out by the multiplex circuit 51, and it transmits a transmission line 3. 

[0030] In the optical receiver 2-3, wavelength separation is first carried out by the separation 
circuit 52, and it is divided into signal light and criteria timing signal light. Signal light is changed 
into an electrical signal in the photo-electric-conversion section 21, and is changed into the 
output signal by which playback discernment was carried out with the clock signal in the clock 
extract circuit 22. On the other hand, photo electric conversion of the criteria timing signal light 
is carried out by the criteria timing signal receiving circuit 54, and it is reproduced as a criteria 
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timing signal. The output of the clock extract circuit 22 and the output of the criteria timing 
signal receiving circuit 54 are inputted into a phase detector 24. The output of this phase 
detector 24 is inputted into the distributed detector 25, and this distributed detector 25 outputs 
the variance in a transmission line using the variation of the phase contrast in a phase detector 
24 based on the wavelength amplitude (lambda1Hambda2) which is known, and the frequency fO 
of a clock signal. 

[0031] In this equipment, the time amount which measures distribution from the 1st unlike the 
gestalt of the 3rd operation becomes that it is not limited and always possible. Moreover, since 
the criteria timing signal generation circuit 23 which contains a voltage controlled oscillator 34 in 
the optical receiver 2 becomes unnecessary, stability has been improved further. At this time, it 
was possible as transmission-speed 40 Gb/s and a transmission line to have measured ^^250 
psec/nm from 0 as a variance of a transmission line by setting it as the amount of wavelength 
modulations of 0.1 nm, and its modulation period of 10kHz in a distributed shift fiber with a die 
length of 400km. 

[0032] Next, the gestalt of operation of the 5th of this invention is explained using drawing 7 . 
The optical transmitter 1-2 in this distributed measuring device includes the same criteria timing 
signal sending circuit 53 as the 1st data modulation section 81 which consists of the 1st optical 
modulator 61 and the 1st wavelength modulator 62, and generates the 1st output light from the 
1st input signal, the data modulation sections 82 from the 2nd with the same configuration as it 
to the Nth, and in the gestalt of the 4th operation. Here, phase simulation of the 1st to Nth input 
signal and criteria timing signal is carried out. The data modulation sections and the criteria 
timing signal sending circuits 53 from the 1st to the Nth output respectively different 
wavelength, wavelength multiplexing of them is carried out by the multiplex circuit 51, and they 
are transmitted. 

[0033] The 1 st data recovery section 85 which consists of the 1 st photo-electric-conversion 
section 71, the 1st clock extractor 72, the 1st phase detector 73, and the 1st distributed 
detector 74, and outputs the 1st output signal and 1st clock signal in the optical receiver 2-4, 
The same criteria timing signal receiving circuit 54 as the Nth data recovery section 86 and in 
the gestalt of the 4th operation is included from the 2nd with the same configuration as it. N 
branching is carried out and the output of the criteria timing signal receiving circuit 54 is 
inputted into one terminal of the Nth phase detector from the 1st, respectively. 
[0034] Unlike the gestalt of the 4th operation, in this equipment, it was detectable from each 1st 
[ the ] by which wavelength multiplexing was carried out with the property same in the gestalt of 
the 4th operation of the variance in each wavelength of the Nth signal light. 
[0035] As mentioned above, although the distributed measuring device of this invention and the 
gestalt of operation of a distributed measuring method were explained, this invention is realizable 
with other various modes. 

[0036] First, although the distributed measuring method of this invention was explained as what 
measures wavelength dispersion, this is an effective approach also to the other various 
distributions, for example, polarization distribution, mode dispersion, etc. 

[0037] Moreover, in the distributed measuring device of this invention, although the case where a 

clock signal and a criteria timing signal were the same frequencies was explained, this can be 

applied, also when the relation is 1 for the integral multiple or an integer. 

[0038] Moreover, a possible thing cannot be overemphasized no matter what passive circuit 

elements it may apply, if the function is filled about various circuits in this invention, and 

components. 

[0039] 

[Effect of the Invention] The 1st effectiveness of this invention is making it possible to measure 
the variance in the wavelength transmitted in the operations system with which data are actually 
transmitted, without lowering the data quality transmitted. 

[0040] Moreover, the 2nd effectiveness is in a far edge, i.e., also in a transmission system which 
has a long transmission line between an optical transmitter and an optical receiver, it is 
supposing that it is possible to measure the variance of a transmission line. 
[0041] Moreover, the 3rd effectiveness is that a distributed measuring device can be easily 
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realized with the combination of general-purpose components. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the gestalt of operation of the 1st of this invention 

[Drawing 2] Drawing showing the configuration of the criteria timing signal generation circuit in 

the gestalt of operation of the 1st of this invention 

[Drawing 3] Drawing explaining actuation of the gestalt of the 1st pperation in this invention 
[Drawing 4] Drawing showing the gestalt of operation of the 2nd of this invention 
[Drawing 5] Drawing showing the gestalt of operation of the 3rd of this invention 
[Drawing 6] Drawing showing the gestalt of operation of the 4th of this invention 
[Drawing 7] Drawing showing the gestalt of operation of the 5th of this invention 
[Drawing 8] Drawing for explaining an operation of this invention 
[Drawing 9] Drawing showing the conventional example 
[Description of Notations] 

1 Optical Transmitter 
1-1 Optical Transmitter 

1- 2 Optical Transmitter 

2 Optical Receiver 

2- 1 Optical Receiver 
2-2 Optical Receiver 
2-3 Optical Receiver 
2-4 Optical Receiver 

3 Transmission Line 

11 Optical Modulator 

1 2 Wavelength Modulator 

21 Photo-Electric-Conversion Section 

22 Clock Extract Circuit 

23 Criteria Timing Signal Generation Circuit 

24 Phase Detector 

25 Distributed Detector 

31 Phase Comparator 

32 Holding Circuit 

34 Voltage Controlled Oscillator 

41 1st Frequency Divider 

42 2nd Frequency Divider 

51 Multiplex Circuit 

52 Separation Circuit 

53 Criteria Timing Signal Sending Circuit 

54 Criteria Timing Signal Receiving Circuit 

61 1st Optical Modulator 

62 1st Wavelength Modulator 

63 Nth Optical Modulator 

64 Nth Wavelength Modulator 
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71 1 St Photo-Electric-Conversion Section 

72 1st Clock Extract Circuit 

73 1 st Phase Detector 

74 1 st Distributed Detector 

75 Nth Photo-Electric-Conversion Section 

76 Nth Clock Extract Circuit 

77 Nth Phase Detector 

78 Nth Distributed Detector 

81 1st Data Modulation Section 

82 Nth Data Modulation Section 

85 1 st Data Recovery Section 

86 Nth Data Recovery Section 

100 Optical Transmitter 

101 Semiconductor Laser 

102 Sinusoidal Signal 

103 Optical Phase Modulator 

104 Transmission Line 

105 Multiplex Circuit 

106 Optical Receiver 

107 Distributed Compensator 

108 Photodetector 

109 Control Line 

110 Band Pass Filter 

1 1 1 Average Detector 

1 1 2 Optical Coupler 
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